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AbstrACt
Objectives This cross-sectional study was designed to 
measure burnout and its impact on risk of depression in a 
medical student population, comparing the preclinical and 
clinical years.
Design We conducted a survey of 269 medical school 
students in both preclinical and clinical years at the 
Royal College of Surgeons in Ireland, using the Beck 
Depression Inventory-Fast Screen (BDI-FS), the Maslach 
Burnout Inventory-Student Survey and items assessing 
willingness to use mental health services. Burnout scores 
were calibrated to probability of depression caseness and 
classified as low risk (<25%), intermediate (25%–50%) 
and high risk (>50%) of depression.
results There was a 39% (95% CI 33% to 45%) 
prevalence of depressive caseness based on a score of 
≥6 on the BDI-FS. Prevalence did not vary significantly 
between clinical and preclinical years. The rate of burnout 
varied significantly between years (p=0.032), with 35% 
in the high-burnout category in clinical years compared 
with 26% in preclinical years. Those in the low burnout 
category had a 13% overall prevalence of depressive 
symptoms, those in the intermediate category had a 38% 
prevalence and those in the high category had a 66% 
prevalence of depressive symptoms. Increasing emotional 
exhaustion (OR for one—tertile increase in score 2.0, 
p=0.011) and decreasing academic efficacy (OR 2.1, 
p=0.007) increased the odds of being unwilling to seek 
help for mental health problems (11%).
Conclusion While previous studies have reported 
significant levels of burnout and depression, our method 
of calibrating burnout against depression allows burnout 
scores to be interpreted in terms of their impact on 
mental health. The high prevalences, in line with 
previous research, point to an urgent need to rethink the 
psychological pressures of health professions education.
IntrODuCtIOn
Burnout and depression have emerged as 
priority mental health issues in universi-
ties and medical schools as evidence begins 
to accumulate showing the next wave of 
medical health professionals suffer from 
alarming rates of both—a trend which is 
carried past graduation and into the work-
force.1–10 Previous studies have shown rates 
of depressive symptoms vary from 12.9% to 
almost 35% in medical students, depending 
on ethnicity, year of study and methodology 
of assessment of depression in the study.11–13 
Evidence suggests that rates of mental health 
issues are higher in medical students than in 
the general population.5 6 10–12 14–16 A recent 
systematic review of 31 cross-sectional and 
23 longitudinal studies showed an overall 
prevalence of depression and depressive 
symptoms of 28.8% in the medical workforce 
(ranging from 20.9% to 43.2%), underlining 
the importance of depression at all points in 
the medical career.9 This finding has recently 
been replicated in hospital doctors in Ireland 
showing similar rates of distress and depres-
sive symptoms.17 
A similar pattern is seen with burnout, 
with reported prevalences reaching 75% in 
medical students and doctors, significantly 
higher than in the general population.1 18 19 
These high rates of mental distress have been 
associated with a large impact on sleep quality 
which in turn impacts both learning capacity 
and academic performance.20–22 In students, 
increased rates of burnout have also been asso-
ciated with increased thoughts of dropping 
strengths and limitations of this study
 ► Use of validated survey instruments allows for com-
parison with other studies.
 ► Calibration of burnout scores against risk of depres-
sion allows interpretation of burnout scores in terms 
of mental health.
 ► Study undertaken in a multinational, multicultural 
health education campus, which may limit extrap-
olation to monocultural campuses.
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out of university.23 Aside from its consequences in the 
work place, where burnout is associated with exhaustion, 
self-undermining behaviour and increased mistakes, 
it has also has been shown to spill over into home life, 
causing increased displays of anger, disengagement from 
family matters and reduced marriage satisfaction.24–27
A Swedish study of medical students has shown that 
depressive symptom load, financial worries, exhaustion 
and worries about future endurance are risk factors that 
can be measured in first year and can predict burnout in 
third year.28 This highlights that risk factors for burnout 
can be identified early in the course of medical educa-
tion, and suggests that providing students with adequate 
coping skills early on in their education may prevent the 
worsening of mental health that has been associated with 
progression through medical school.29 30
Burnout and depression are issues that begin during 
medical school, and are maintained into professional 
life.1 2 29 Taken together with the finding that doctors 
suffer from some of the highest rates of suicidal ideation 
and suicide of all professions31–33 it is clear that addressing 
mental health issues early in the course of medical educa-
tion is a priority.34 Unfortunately, while students who 
attend medical school are taught the skills to help others, 
they themselves have been shown to under-utilise support 
services, partly because of concern about the associated 
social and professional stigma. This stigmatisation may 
in turn contribute to the significant suicide rates seen 
in health professionals.35 36 This stigma is maintained in 
hospital doctors, with over two-thirds of doctors admit-
ting they would not want other people to know if they 
were experiencing mental health problems.17
Previous studies reporting levels of burnout have cate-
gorised scores based on quantiles of the score distribu-
tion of reference populations. This has the disadvantage 
that the classification is comparative only—'high' burnout 
scores are only high with reference to the norming popu-
lation. In addition, though burnout and depression have 
been extensively studied, their relationship has been less 
well examined and the matter of ongoing debate37–39
the aims of this study were
1. To quantify the relationship between burnout and de-
pression in undergraduate medical students.
2. To compare mental health at two time-points in their 
medical curriculum, before and during exposure with 
the clinical environment.




This study was undertaken in the Royal College of Surgeons 
in Ireland (RCSI). The college is an independent health 
sciences education institution with an international 
student body. The preclinical course component can take 
from 2 to 4 years depending on entry qualification. For 
all students, the final 2 years consists of extensive expo-
sure to the clinical environment, with a reduced focus on 
didactic learning.
study design
Data were collected by online survey. The survey instru-
ment was piloted with student volunteers in order to 
detect and rectify problems with format, and to estimate 
timing. These pilot participants are not included in the 
final dataset. The survey included measures of burnout 
and depression, reported here, as well as measures of 
stressors, self care and attitudes to care-seeking.
recruitment process and participants
All current RCSI medical students in two selected years—
688 students; 378 preclinical and 310 clinical—received 
an email with the study information leaflet and an indi-
vidual link to the survey. The students groups surveyed 
from the preclinical years were were chosen such that 
the didactic material that these groups had covered, as 
well as limited exposure to the clinical environment, 
were at comparable levels. All preclinical students have 
completed a systems based learning curriculum. Their 
clinical exposure is limited to roughly 6 weeks of hospital 
attachments. Clinical year students surveyed were in 
the penultimate year, undertaking clinical rotations in 
psychiatry, paediatrics, obstetrics and gynaecology, family 
medicine, medicine and surgery. In this year, teaching is 
predominantly hospital based with bedside teaching and 
small group tutorials. The surveys were scheduled so that 
students received invitations at least 6 weeks before exam-
inations to minimise the effect of examination stress on 
student responses. An awareness campaign was conducted 
through multiple college services including the Students’ 
Union to motivate participants. Three email reminders 
were sent to the students during the time the survey was 
open. No course credit was awarded for taking part in the 
study.
ethical issues
Consent was taken as submission of the completed ques-
tionnaire by the participant. The data were first inde-
pendently anonymised by the RCSI Quality Enhancement 
Office by removal of the individualised email link to the 
survey before delivery to the research team for analysis. 
Due to the sensitive nature of some of the questions, a 
list of student support services was clearly displayed in the 
information leaflet, in the Students’ Union newsletter, 
and at the end of the questionnaire. In addition, the 
survey displayed contact information for support services 
to any participant who endorsed the suicidal ideation 
item on the depression inventory.
Assessment of depression
We used two measures of depression based on the Beck 
Depression Inventory-Fast Screen (BDI-FS).40 We chose 
this scale specifically as it parallels the DSM diagnostic 
criteria for depressive disorder, and because it includes 
an item on suicidal ideation, which is of concern in 
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young adult populations. We used a score of ≥6 to indi-
cate ‘caseness’. Although a total score of ≥4 is often taken 
as indicative of significant depression, validation studies 
against formal diagnosis suggest that a cut-off of ≥6 is 
associated with a higher specificity against a small loss in 
sensitivity.41–43 We also assessed the presence of significant 
depressed mood based on the two items on the BDI-FS that 
are required for a DSM diagnosis of depressive disorder: 
depression and anhedonia. Participants endorsing either 
of the two highest response categories on either item 
were classified as having significant depressed mood.
Assessment of burnout
The Maslach Burnout Inventory–Student Survey (MBI-
SS) was used as a measure of burnout.44–46 It has three 
factors: two negative factors—emotional exhaustion and 
cynicism—and a positive factor: academic efficacy. To 
increase interpretability of OR, we converted subscale 
scores on the burnout inventory to tertiles.
statistical analysis
Data were analysed with StataSE release 15. To examine 
the test properties of the burnout inventory in our multi-
cultural student population, we used Mokken scaling 
using procedures written by Hardouin et al.47 Mokken 
scaling is a non-parametric item-response scale-genera-
tion procedure that iteratively selects items from an item 
pool to form a Guttman scale. Scale building halts when 
the goodness of scaling falls below a minimum threshold 
defined by Loevinger's H coefficient, which in this anal-
ysis was set at 0·3. The remaining items are then used to 
build a second scale, and the procedure continues until 
no further scales can be built with the remaining items or 
the item pool is exhausted.
Logistic regression was used to model the predictors of 
caseness on the BDI-FS and to calculate burnout score 
cutpoints associated with increasing levels of risk of 
caseness.
Calibrating burnout scores against depression
Validation studies of the MBI-SS, cited above, find a high 
degree of correlation between the two negative subscales, 
with the suggestion that they can be more parsimoniously 
thought of as a single factor. When we examined scores 
using Mokken scaling,48 the negative subscale items 
(emotional exhaustion and cynicism) formed a single 
scale with a Loevinger H of 0.53 while the positive items 
(academic efficacy) formed a scale with a Loevinger H 
of 0.46 (a H of ≥0.3 is considered evidence of an under-
lying unidimensional scale, and a H of ≥0.5 is considered 
‘strong’ evidence).49 Since the emotional exhaustion 
and cynicism subscales mapped to a unidimensional 
construct, we combined them to calculate an overall 
burnout score that could be calibrated against depres-
sion caseness. This scale had a HT coefficient of 0.41, 
corresponding to medium accuracy in item ordering, 
and graphical checking for violation of the invariant 
item ordering assumption revealed just one case of curve 
crossing between items, which happened at extreme high 
scores.
We used logistic regression to estimate cutoff points 
on the overall burnout score corresponding to ≤25% risk 
of depression caseness on the BDI-FS, 25%–50% risk of 
depression and ≥50% risk of depression.
results
Of the 688 eligible students, 269 (39%) students took 
part in the survey. This represents a response rate of 
32% in preclinical (121/378) and 48% in clinical years 
(148/310). About 251 students completed all items of 
the depression scale and 268 completed the burnout 
inventory.
Depression
There was a 39% prevalence of depression caseness on 
the BDI-FS (table 1). Although the rate was marginally 
higher (41%) in clinical years than in preclinical (36%) 
this difference is not statistically significant (p=0.450).
Depressed mood or anhedonia had a prevalence of 
16%, and was similar in preclinical and clinical years. 
Suicidality, assessed by item seven on the BDI-FS, showed 
an 18% prevalence of ‘thoughts of killing myself but I 
would not carry them out’. There was a 2.4% prevalence 
of suicidal wishes or intentions. Again, these did not show 
significant differences between preclinical and clinical 
years.
























  Thoughts only 17% (11% to 25%) 19% (13% to 26%) 18% (14% to 23%)
  Suicidal wishes 2.7% (0.9% to 8.1%) 2.1% (0.8% to 6.3%) 2.4% (1.4% to 2.3%)
Total 111 140 251
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specific depression symptoms
Figures 1,2 and show the prevalence of symptoms on the 
BDI-FS. Scores of 1, 2 or 3, indicative of the presence of 
the symptom regardless of intensity are shown by each bar 
in figure 1. The symptoms are sorted in descending order 
of frequency. Figure 2 shows the prevalence of moderate 
or severe symptom levels (scores of 2 or 3 only).
burnout and depression
Table 2 shows the prevalence of depression caseness on 
the BDI-FS by tertiles of each of the three subscales of the 
MBI. In each subscale, prevalence rose significantly with 
increasing score (all p<0.001, logistic regression).
We combined the negative burnout subscales to produce 
an overall measure of burnout, as described above. We 
then established cutpoints on this overall burnout scale 
corresponding to low (<25%), medium (25% to 50%)%) 
and high (>50%) risk of caseness on the BDI-FS. Table 3 
shows the proportion of participants in the low, medium 
and high-risk groups and the associated prevalence of 
depression. Roughly a third of participants fell into each 
category. Prevalence of caseness on the BDI-FS rose from 
13% in the low risk category, through 38% in the medium 
risk category, rising to 66% in the 31% of participants in 
the high risk category.
Compared with preclinical years, burnout was signifi-
cantly higher in the clinical years, with 35% in the high 
burnout category compared with 26% in preclinical years, 
and only 26% in the low burnout category compared 
with 40% in preclinical years. The difference between 
preclinical and clinical participants in score distribution 
was statistically significant (p=0.032 for the categorised 
scores, p=0.012 for the raw scores).
burnout and willingness to seek help for mental health 
problems
We asked students ‘If you had challenges with your mental 
health would you look for help from College support services?’. 
Those who said no were asked ‘If you would not look for 
help within College would you look for help somewhere else?”. 
About 55% of participants said they would use College 
welfare services (95% CI 49% to 61%), and a further 
33% said they would seek help elsewhere (95% CI 29% 
to 39%) with the remaining 11% of students not seeking 
help. We examined burnout scores as predictors of not 
seeking help for mental health problems. The odds of 
not seeking help increased with increasing emotional 
exhaustion (OR for a one-tertile increase in score 2.0, 
p=0.011) and with decreasing academic efficacy (OR for 
a one-tertile decrease 2.1, p=0.007). Cynicism scores were 
not significantly associated with not seeking help.
DIsCussIOn
While the high levels of depression and burnout reported 
here are in line with previous studies, they are also deeply 
alarming, and have been the impetus for a wide ranging 
ongoing initiative in RCSI to improve the environments 
in which our students learn. While previous studies have 
reported burnout scores, their interpretation has been 
hampered by the difficulty in translating them into their 
consequences for well-being. By calibrating burnout 
scores for emotional exhaustion and cynicism against 
risk of depression on the BDI-FS, we were able to define 
low, medium and high risk categories of burnout that 
are directly and quantitatively interpretable in terms of 
mental health. The strength of the gradient between 
burnout and depression, with a roughly fivefold increase 
in risk between and lowest and highest third of the partic-
ipants, underlines the importance of burnout as a risk 
factor. A further element of concern is our finding that 
higher levels of burnout were associated with decreased 
help-seeking behaviour for mental health difficulties. 
Our study also presents evidence that the cynicism and 
emotional exhaustion facets of the MBI form a strong 
unidimensional scale that allows identification of those at 
high risk of depression.
Although the prevalence of depression between the 
preclinical and clinical students was not different, we 
found that participants in later years had higher levels of 
burnout. Burnout is common in medical students,50 but 
Figure 1 Prevalence of symptom regardless of intensity on 
the Beck Depression Inventory-Fast Screen (BDI-FS).
Figure 2 Prevalence of moderate or severe symptoms on 
the Beck Depression Inventory-Fast Screen (BDI-FS).
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this study adds evidence that as students progress from 
the early years of learning based on the College campus to 
the clinical environment in hospitals, burnout increases 
significantly. This could be due to a number of factors: 
students in clinical years are closer to graduation and 
workload increases as they approach final exams, while 
discussion of post graduation plans have been shown 
to increase ‘worries about future endurance’.11 Again, 
this highlights a time point in which support services to 
students could be more targeted in order to prevent this 
significant trend towards severe burnout, and so prevent 
the adverse effect on academic performance reported by 
others.22
The relationship of burnout to depression is currently 
unclear. Correlations have been reported in other 
studies,51 52 including studies using the same scale as used 
in the present study.53 From our findings and the current 
literature, it is clear that the two are intertwined yet distin-
guishable entities, however the nature and direction of 
the causal relationships is still unclear and will require 
longitudinal studies to clarify them.
We should note the limitations of our study. The 
response rate (39%) is lower than previous studies (some 
studies reported response rates as high as 60%–90%)2 10 
although, the rates of mental distress are similar to those 
previously been reported. It remains possible that this is 
not a true indication of student well-being among this 
cohort; as with all surveys the results may partly reflect 
non-response bias.
We know that medical students in particular have a 
tendency to avoid discussing mental health for fear of 
the associated stigma and the concern that disclosure will 
affect their future careers,35 36 and these factors might 
make them reluctant to take part in a survey even though 
absolute anonymity was guaranteed. It is unfortunate that 
an error in preparation of the survey resulted in failure 
to collect information on sex and age. However, given 
that the aim of this study was to establish prevalence and 
consequences of burnout, and the extensive literature on 
its correlates in the student population render the loss 
less unfortunate.
recommendations
This study adds to the repeated finding that medical 
students have high rates of burnout linked with high rates 
of depression. That those who are most at risk are less likely 
to seek help is a worrisome finding for students, educa-
tors, universities and employers. There is also evidence 
suggesting that those who are depressed or show some 
depressive symptoms are more likely to have repeated 
episodes and increased morbidity, which further cements 
this as an issue that needs to be at the forefront of both 
university and postgraduate agendas.54 There are two 
potential prevention approaches: the high-risk strategy, 
which targets those most at risk on the grounds that they 
have most potential benefit, and the population strategy 
which targets those at both medium and high levels, on 
the grounds that those at medium levels of risk frequently 
account for most of the cases in the population.55 These 
results clearly show there are no grounds for targeting 
only those at high risk. Targeting severe burnout would 
have the potential to prevent less than a third of cases of 
depression.
There is now considerable interest in interventions 
that target individual students to improve resilience.56 57 
However, it is clear that organisational change aimed at 
Table 2 Prevalence of depression in successive tertile of the three subscales of the Maslach Burnout Inventory
Prevalence of depression on 
the BDI-FS (95% CI)
Burnout subscale



















Table 3 Categories of overall burnout score in medical 
students in preclinical and clinical years and the associated 




Low (<25% risk) 49 (40%) 38 (26%) 87 (32%)
  Prevalence of 





41 (34%) 57 (39%) 98 (37%)
  Prevalence of 
caseness on the 
BDI-FS
32% 42% 38%
High (>50% risk) 31 (26%) 52 (35%) 83 (31%)
  Prevalence of 
caseness on the 
BDI-FS
78% 70% 66%
Total 121 147 268
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rethinking the learning experience, and cultural change 
around the stigma of mental health are vital compo-
nents of the response to the growing literature in student 
burnout. Following on from this research, institutional 
changes are being instituted in RCSI, focused on specific 
areas of the learning experience that students reported 
as stressful.
COnClusIOn
In this cross sectional study, we found high rates of depres-
sion and burnout in medical students. Burnout increases 
significantly as the learning environment changes from 
preclinical to clinical years. Severity of burnout was 
strongly associated with the prevalence of depression. The 
results presented give considerable cause for concern. 
While programmes to make the individual student more 
resilient are important, it is incumbent on us to also look 
at the learning environment with specific reference to 
encouraging accessing support services when needed.
Patient and public involvement
The research question arose directly from the first 
author's experiences as a medical student. The research 
agenda, of which this paper forms one part, was shaped 
in consultation with elected student representatives and 
members of teaching faculty, as well as by focus groups 
with students. The students' union was actively involved 
in recruitment. The results have been disseminated to 
students in town-hall meetings.
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